Ocean does not significantly influence the total transport of the Indonesian throughflow.
Wyrtki [1961, 1987] suggested that this pressure difference is a dominant factor determining the total transport of the Indonesian throughflow. This conclusion was founded on the assumption that, for the channel's overall momentum balance, the pressure head is essentially balanced by the frictional forces. This is true if the bottom topography is not taken into account. In the presence of bottom topography the resultant horizontal component of the pressure forces acting on the bottom (the bottom form stress) becomes an important factor. In principle, the bottom form stress can essentially balance the corresponding pressure head which is why the pressure head may not strongly control the total transport of the channel flow. Taking the Indonesian Seas' complicated bottom topography into consideration, we hypothesize that the Pacific-Indian Ocean pressure difference may not significantly influence the total transport of the Indonesian throughflow. The purpose of this note is to test the hypothesis using a high-resolution barotropic ocean model centered over the Indonesian Seas area. In such a model we will essentially specify the total transport of the throughflow, Q. We will show, however, that there might exist many steady-state regimes having practically the same Q, but substantially different inter-ocean pressure differences, /kP, implying a rather weak relation between Q and /kP [Burnett and Kamenkovich 1998; Direct wind forcing is not considered in these experiments. It is clear, however, that the specified transports through the ports or the sea-surface elevations at the ports are ultimately set up by the wind (both outside and inside the region). The detailed momentum budget will be given elsewhere [Burnett et al. 2000 ]. Here we stress only that the increase (decrease) in the pressure difference between the Pacific and Indian Ocean ports is essentially balanced by the pressure forces acting on the bottom (the bottom form stress). Thus, the bottom relief appears to be a very important factor. Based on numerous experiments, only the most typical are described here, we conclude that the inter-ocean seasurface elevation difference, /k•/, does not significantly influence the total transport of the Indonesian throughflow, Q. Yet, the inter-ocean sea-surface elevation difference did affect the transport through individual straits and passages within the Indonesian Seas area.
